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The present invention provides a method of diagnosing neoplasms having a 
particular phenotype by using oncolytic viruses that selectively replicate 
in neoplasms having the particular phenotype. For example, 
reovirus does not replicate in normal cells. However, 
reovirus selectively replicate in cells with an activated ras 
pathway, which leads to death of these cells. Therefore, a cell which 
becomes neoplastic due to, at least in part, elevated ras pathway 
activities can be diagnosed by its susceptibility to reovirus 
replication. This invention can further be applied, using other oncolytic 
viruses, to the diagnosis and/or treatment of other tumors, such as 
interferon- sensitive tumors, p53 -deficient tumors and Rb-deficient 
tumors. Kits useful in the diagnosis or treatment disclosed herein are 
also provided. 
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AB The present invention relates to a method of increasing the sensitivity of 
neoplastic cells to chemotherapeutic agents by using reovirus, a 
method of treating proliferative disorders with reovirus and 
chemotherapeutic agents, and a method for preventing a neoplasm from 
developing drug resistance to chemotherapeutic agents. 
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The subject invention relates to viruses that are able to purge (reduce or 
eliminate) undesirable cells in a mixt . of cells. Undesirable cells can 
include neoplastic cells, cells mediating graft-vs. host diseases, and 
autoimmune cells. The subject invention also relates to the purging of 
undesirable cells from bone marrow or peripheral blood cell harvests in 
the treatment of mammals including cancer patients, transplant 
recipients, and patients with autoimmune disease. Vesicular stomatitis 
virus (VSV) Indiana serotype showed selective destruction of leukemic 
cells in a mixed population of normal marrow contg. leukemic OCI/AML3 
cells . 
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AB This invention provides a vaccine that can direct gene transfer to 

follicle assocd. epithelium or M cells to induce mucosal immunity using M 
cell ligands for receptor-mediated endocytosis. In particular, the 
invention is directed to polybasic amino acid-conjugated M cell ligand-DNA 
complex vaccine compns . that are internalized by receptor-dependent 
endocytosis, thereby rendering transfection to be minimally toxic. By 
chem. coupling M cell ligands (preferably reovirus protein 
.alpha. 1 or an adhesin of Salmonella or polio virus) to a polymeric chain 
of basic amino acids (preferably polylysine) , and to DNA can be delivered 
to appropriate tissue types to obtain enhanced in vivo mucosal IgA 
antibody and T cell responses against an encoded antigen. To demonstrate 
the efficacy of the vaccine design, inventors have used reporter genes for 
.beta . -galactosidase and luciferase, as well as vaccine antigens derived 
from human immunodeficiency virus (HIV) and Brucella, to demonstrate 
differences in mucosal IgA antibody responses between animals vaccinated 
with DNA only and those vaccinated with the conjugated DNA complexes of 
the invention. The DNA vaccines of the invention induce improved mucosal 
IgA antibody responses and promote sustained CTL responses. Further, 
methods are described for immunizing animal and human subjects against 
bacterial, viral, parasitic, fungal infectious agents or cancer, 
and methods for assaying mucosal immunity using this vaccine. 
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AB RNA viruses are rapidly emerging as extraordinarily promising agents for 
oncolytic virotherapy. Integral to the lifecycles of all RNA viruses is 
the formation of double -stranded RNA, which activates a spectrum of 
cellular defense mechanisms including the activation of PKR and the 
release of interferon. Tumors are frequently defective in their 
PKR signaling and interferon response pathways, and therefore 
provide a relatively permissive substrate for the propagation of RNA 
viruses. For most of the oncolytic RNA viruses currently under study, 
tumor specificity is either a natural characteristic of the virus, or a 
serendipitous consequence of adapting the virus to propagate in human 
tumor cell lines. Further refinement and optimization of these oncolytic 
agents can be achieved through virus engineering. This article provides a 
summary of the current status of oncolytic virotherapy efforts for seven 
different RNA viruses, namely, mumps, Newcastle disease virus, measles 
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RNA viruses are rapidly emerging as extraordinarily promising agents for 
oncolytic virotherapy. Integral to the lifecycles of all RNA viruses is 
the formation of double -stranded RNA, which activates a spectrum of 
cellular defense mechanisms including the activation of PKR and the 
release of interferon. Tumors are frequently defective in their 
PKR signaling and interferon response pathways, and therefore 
provide a relatively permissive substrate for the propagation of RNA 
viruses. For most of the oncolytic RNA viruses currently under study, 
tumor specificity is either a natural characteristic of the virus, or a 
serendipitous consequence of adapting the virus to propagate in human 
tumor cell lines. Further refinement and optimization of these oncolytic 
agents can be achieved through virus engineering. This article provides a 
summary of the current status of oncolytic virotherapy efforts for seven 
different RNA viruses, namely, mumps, Newcastle disease virus, measles 
virus, vesicular stomatitis virus, influenza, reovirus, and 
poliovirus . 
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complex vaccine compns . that are internalized by receptor-dependent 
endocytosis, thereby rendering transfection to be minimally toxic. By 
chemical coupling M cell ligands (preferably reovirus protein 
al or an adhesin of Salmonella or polio virus) to a polymeric chain 
of basic amino acids (preferably polylysine) , and to DNA can be delivered 
to appropriate tissue types to obtain enhanced in vivo mucosal IgA 
antibody and T cell responses against an encoded antigen. To demonstrate 
the efficacy of the vaccine design, inventors have used reporter genes for 
p-galactosidase and lucif erase, as well as vaccine antigens derived 
from human immunodeficiency virus (HIV) and Brucella, to demonstrate 
differences in mucosal IgA antibody responses between animals vaccinated 
with DNA only and those vaccinated with the conjugated DNA complexes of 
the invention. The DNA vaccines of the invention induce improved mucosal 
IgA antibody responses and promote sustained CTL responses. Further, 
methods are described for immunizing animal and human subjects against 
bacterial, viral, parasitic, fungal infectious agents or cancer, 
and methods for assaying mucosal immunity using this vaccine. 
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Anti-cancer and antiviral effects of 4 1 - (9-acridinylamino) 
-methanesulf on -M- anisidide (SN11841) were studied. An approx LD50 of 25 
mg/kg was determined for BALB/c mice given a single ip dose. Rauscher 
leukemia virus (RLV) -induced splenomegaly in BALB/c mice was inhibited by 
SN11841 doses (13. to 5.0 mg/kg, ip) given 1 day post-RLV inoculation. 
There were significant life span increases in mice given 6.3 mg/kg ; 
however, there were no long-term survivors. Viremia, as determined by the 
relative ability of spleen homogenates to induce splenomegaly, was 
inhibited to a greater extent than splenomegaly in mice treated with 12.5 
mg/kg SN11841. SN11841 did not inhibit XC plaque formation induced by 
Rauscher, Moloney or 334c leukemia viruses. SN11841 variably inhibited the 
replication of vaccinia virus in HeLa cell cultures over a 10-fold 
concentration range but was found inactive against herpes simplex (type 
1) , vesicular stomatitis, encephalomyocarditis or reoviruses . 
Pretreatment of cells with SN11841 did not inhibit vaccinia reproduction, 
and pretreatment of L92 9 cells with SN11841 did not induce murine 
interferon. Incubation of virus particles with SN11841 inhibited 
RLV virion-associated RNA-dependent DNA polymerase at <= 5 00 ug/ml but did 
not affect the ability of the virus to induce splenomegaly or mortality. 
(21 Refs) 
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Reovirus oncolysis as a novel 
purging strategy for autologous stem cell 
transplantation 

Thirukkumaran, Chandini M. ; Luider, Joanne M. ; 
Stewart, Douglas A.; Cheng, Tina; Lupichuk, Sasha M. ; 
Nodwell, Michael J.; Russell, James A.; Auer, Iwona 
A. ; Morris, Donald G. 

Calgary Laboratory Services, Calgary, AB, Can. 
Blood (2003), 102(1), 377-387 
CODEN: BLOOAW; ISSN: 0006-4971 
American Society of Hematology 
Journal 
English 

Hematol. stem cell rescue after high-dose cytotoxic therapy is extensively 
used for the treatment of many hematopoietic and solid cancers. Gene 
marking studies suggest that occult tumor cells within the autograft may 
contribute to clin. relapse. To date purging of autografts contaminated 
with cancer cells was unsuccessful. The selective oncolytic property of 
reovirus against myriad malignant histologies in in vitro, in 
vivo, and ex vivo systems was previously demonstrated. In the present 
study the authors have shown that reovirus can successfully 
purge cancer cells within autografts. Human monocytic and myeloma cell 
lines as well as enriched ex vivo lymphoma, myeloma, and Waldenstroem 
macroglobulinemia patient tumor specimens were used in an exptl. purging 
model. Viability of the cell lines or purified ex vivo tumor cells of 
diffuse large B-cell lymphoma, chronic lymphocytic leukemia, Waldenstroem 
macroglobulinemia, and small lymphocytic lymphoma was significantly 
reduced after reovirus treatment. Further, [35S] -methionine 
labeling and sodium dodecyl sulf ate-polyacrylamide gel electrophoresis 
(SDS-PAGE) of cellular proteins demonstrated reovirus protein 
synthesis and disruption of host cell protein synthesis as early as 24 h. 
, Admixts. of apheresis product with the above-mentioned tumor cells and 
cell lines treated with reovirus showed complete purging of 
disease. In contrast, reovirus purging of enriched ex vivo 
multiple myeloma, Burkitt lymphoma, and follicular lymphoma was 
incomplete. The oncolytic action of reovirus did not affect 
CD34 + stem cells or their long-term colony- forming assays even after 
granulocyte colony- stimulating factor (G-CSF) stimulation. The authors' 
results indicate the ex vivo use of an unattenuated oncolytic virus as an 
attractive purging strategy for autologous stem cell transplantations. 
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Reovirus Prolongs Survival and Reduces the 

Frequency of Spinal and Leptomeningeal Metastases from 

Medulloblastoma 

Yang, Wen Qing; Senger, Donna; Muzik, Huong; Shi, 
Zhong Qiao,- Johnson, Denise; Brasher, Penny M. A. ; 
Rewcastle, N. Barry; Hamilton, Mark; Rutka, Jim; 
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AB Medulloblastoma (MB) , the most common pediatric brain tumor, is a highly- 
malignant disease with a 5-yr survival rate of only 60%. Tumor cells 
invade surrounding tissue and disseminate through cerebral spinal fluid, 
making treatment difficult. Human reovirus type 3 exploits an 
activated Ras pathway in tumor cells to support productive infection as an 
oncolytic virus. Here, we examd. the ability of human reovirus 
to kill MB cells lines and surgical specimens in vitro and inhibit tumor 
growth/metastases in vivo. Most human MB cell lines tested (five of seven 
= 71.4%), two MB cell lines derived from spontaneously arising tumors in 
Patched-1+/- mice (two of two = 100%) and three MB primary cultures 
derived from surgical specimens, were susceptible to reovirus 
infection. Reovirus was internalized and transcribed in both 
susceptible and resistant cell lines. However, viral protein synthesis 
was restricted to cell lines with higher levels of activated Ras, 
suggesting that Ras plays a crit . role in reovirus 
oncolysis in MB. Using an in vivo Daoy orthotopic animal model, 
we found that a single i.t. injection of reovirus dramatically 
prolonged survival compared with controls (160 vs. 70 days, resp.; P = 

0. 0003) . Repeating this expt . with GFP-labeled Daoy cells and multiple 

1. t. administrations of reovirus, we again found prolonged 
survival and a dramatic redn. in spinal and leptomeningeal metastases 
(66.7% in control injections vs. 0.0% in the live virus group). These 
data suggest that this oncolytic virus may be a potentially effective 
novel therapy against human MB. Its ability to reduce metastases to the 
spinal cord could allow a redn. in the dose/field of total neuraxis 
cerebral-spinal radiotherapy currently used to treat/prevent cerebral 
spinal fluid dissemination. 
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AB Up to 50% of the transitional cell carcinomas (TCC) express an activated 
EGF pathway involving MAP/MEK and RAF kinase thus providing a novel means 
to selectively eliminate transformed cells expressing such proteins. This 
EGF pathway expression phenotype was also confirmed in our MGH-U3 and room 
temp. -112 human TCC cell lines, which makes them a suitable model target 
for the reovirus oncolysis. We report here on an in 

vitro assay of co-culture spheroids using either human or rat TCC cells 
with their corresponding fibroblasts to examine the potential of viral 
selective lysis for TCC. Reovirus, a respiratory enteric orphan 
' virus, which mammals are exposed to early in life, was used in this study. 
Selective killing of transformed vs. normal cells was assayed by 
time-lapse photog., vital dye staining, immunohistochem. , and MTT assay. 
In this in vitro bladder cancer model, reovirus selectively 
destroyed the transformed cells by lysis or induction of apoptosis. Based 



on these findings we have initiated an in vivo pre-clin. study on 
intravesical administration of reovirus in an animal model to 
further explore the effect of reovirus -mediated 
oncolysis of TCC. 

REFERENCE COUNT: 3 8 THERE ARE 3 8 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



LI 5 ANSWER 4 OF 32 CAPLUS COPYRIGHT 2 004 ACS on STN 
ACCESSION NUMBER: 2003:218807 CAPLUS 

DOCUMENT NUMBER: 138:219917 

TITLE: Intraperitoneal oncolytic and tumor vaccination 

therapy with replication-competent recombinant virus: 
The herpes paradigm 

AUTHOR(S): Coukos , George; Courreges, Maria Cecilia; Benencia, 

Fabian 

CORPORATE SOURCE: Center for Research on Reproduction and Women's 

Health, Department of Obstetrics and Gynecology, 
University of Pennsylvania, Philadelphia, PA, 19104, 
USA 

SOURCE: Current Gene Therapy (2003), 3(2), 113-125 

CODEN: CGTUAH; ISSN: 1566-5232 
PUBLISHER: Bentham Science Publishers Ltd. 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE : Eng 1 i s h 

AB A review. The biol . therapy of tumors using live viruses was first 

proposed a century ago but was abandoned due to potential virulence of 
wild-type strains. Thanks to advances in recombinant technol . , 
replication-restricted strains have been genetically engineered, which 
replicate selectively within tumor cells. Examples include 
replication-competent mutants of herpes simplex virus (HSV) , adenovirus, 
vesicular stomatitis virus, reovirus and measles virus. 

Replication-restricted oncolytic viruses are able to propagate selectively 
within solid tumor nodules exerting direct antitumor activity by killing 
infected tumor cells at the completion of a replicative cycle. In the 
process, they generate an intratumoral inflammatory response, which under 
the appropriate circumstances, may trigger the activation of an adaptive 
antitumor immune response, a process that has been named in situ tumor 
vaccination. Recombinant HSV may offer distinct advantages in oncolytic 
therapy of epithelial tumors. HSV is highly infectious to tumors of 
epithelial origin, resulting in high efficacy, there is considerable 
redundancy in HSV receptors, which makes the loss of HSV receptors by 
tumors due to mutations less likely and potent anti-herpetic drugs are 
com. available, which may be used clin. to control undesired side effects. 
Herewith the authors describe the use of oncolytic viral therapy against 
i.p. malignancies with special emphasis on oncolytic herpes simplex virus. 
The authors review the preclin. evidence on the efficacy and safety of 
i.p. applications of HSV and discuss the rationale for its use for 
oncolytic therapy and in situ tumor vaccination of i.p. tumors. 
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Reovirus therapy of lymphoid malignancies 
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AB Reoviruses infect cells that manifest an activated Ras-signaling 

pathway, and have been shown to effectively destroy many different types 
of neoplastic cells, including those derived from brain, breast, colon, 
ovaries, and prostate. In this study, we investigated the 
reovirus as a potential therapeutic agent against lymphoid 
malignancies. A total of 9 lymphoid cell lines and 27 primary human 
lymphoid malignancies, as well as normal lymphocytes and hematopoietic 
stem/progenitor cells, were tested for susceptibility to reovirus 
infection. For in vitro studies, the cells were challenged with 
reovirus (serotype 3 Dearing) , and viral infection was assessed by 
cytopathic effects, viability, viral protein synthesis, and progeny virus 
prodn. We present evidence of efficient reovirus infection and 
cell lysis in the diffuse large B-cell lymphoma cell lines and Burkitt 
lymphoma cell lines Ra j i and CA46 but not Daudi, Ramos, or ST4 86. 
Moreover, when Ra j i and Daudi cell lines were grown s.c. in severe 
combined immunodef icient/nonobese diabetic (SCID/NOD) mice and 
subsequently injected with reovirus intratumorally or i.v., 
significant regression was obsd. in the Raj i-induced, but not the 
Daudi -induced, tumors, which is consistent with the in vitro results. 
Susceptibility to reovirus infection was also detected in 21 of 
the 27 primary lymphoid neoplasias tested but not in the normal 
lymphocytes or hematopoietic stem/progenitor cells. Our results suggest 
that reovirus may be an effective agent against several types of 
human lymphoid malignancies. 
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A review. The concept of using replicating viruses as anticancer agents 
is not a new one, but the ability to genetically modify these viruses into 
increasingly potent and tumor- specif ic vectors is a recent phenomenon. As 
more is learned about the functions of viral gene products in controlling 
the mammalian cell cycle and in disabling cellular defense mechanisms, 
specific viral functions can be augmented or eliminated to enhance 
antineoplastic efficacy. In this article, general mechanisms by which 
oncolytic viruses achieve their antitumor efficacy and specificity are 
reviewed. The paradoxical roles of the immune response are addressed with 
respect to oncolytic viral therapy, as it, on one hand, impedes the spread 
of viral infection, and on the other, augments tumor cell destruction 
through the recruitment of T cells vaccinated against tumor antigens . The 
most commonly used oncolytic viruses are each reviewed in turn, including 
adenoviruses, herpes simplex viruses, vaccinia viruses, reoviruses 
, and Newcastle disease viruses. Special attention is focused on the 
unique biol . of each of these viruses as well as the status of several of 
these mutants in clin. trials. 
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AB The authors have previously shown that human reovirus 

replication is restricted to cells with an activated Ras pathway, and that 

reovirus could be used as an effective oncolytic agent against 

human glioblastoma xenografts. This study examines in more detail the 

feasibility of reovirus as a therapeutic for breast cancer, a 

subset of cancer in which direct activating mutations in the ras 

proto-oncogene are rare, and yet where unregulated stimulation of Ras 

signaling pathways is important in the pathogenesis of the disease. The 

authors demonstrate herein the efficient lysis of breast tumor-derived 

cell lines by the virus, whereas normal breast cells resist infection in 

vitro. In vivo studies of reovirus breast cancer therapy reveal 

that viral administration could cause tumor regression in an MDA-MB-435S 

mammary fat pad model in severe combined immunodef icient mice. 

Reovirus could also effect regression of tumors remote from the 

injection site in an MDA-MB-468 bilateral tumor model, raising the 

possibility of systemic therapy of breast cancer by the oncolytic agent. 

Finally, the ability of reovirus to act against primary breast 

tumor samples not propagated as cell lines was evaluated; the authors 

found that reovirus could indeed replicate in ex vivo surgical 

specimens. Overall, reovirus shows promise as a potential 

breast cancer therapeutic. 
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Reovirus is a naturally occurring oncolytic virus that usurps 
activated Ras-signaling pathways of tumor cells for its replication. Ras 
pathways are activated in most malignant gliomas via upstream signaling by 
receptor tyrosine kinases. The purpose of this study was to det . the 
effectiveness of reovirus as an exptl . treatment for malignant 
gliomas. We investigated whether reovirus would infect and lyse 
human glioma cell lines in vitro. We also tested the effect of injecting 
live reovirus in vivo on human gliomas grown s.c. or 
orthotopically (i.e., intracerebrally) in mice. Finally, reovirus 
was tested ex vivo against low-passage cell lines derived from human 
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glioma specimens. All P values were two-sided. Reovirus killed 
20 (83%) of 24 established malignant glioma cell lines tested. It caused 
a dramatic and often complete tumor regression in vivo in two s.c. (P 
=.0002 for both U251N and U87) and in two intracerebral (P =.0004 for 
U251N and P =.0009 for U87) human malignant glioma mouse models. As 
expected, serious toxic effects were found in these severely 
immunocompromised hosts. In a less immunocompromised mouse model, a 
single intratumoral inoculation of live reovirus led to a 

dramatic prolongation of survival (compared with control mice treated with 

dead virus; log-rank test, P<.0001 for both U251N and U87 cell lines) . 

The animals treated with live virus also appeared to be healthier and 

gained body wt. (P =.0001) . We then tested the ability of 

reovirus to infect and kill primary cultures of brain tumors 

removed from patients and found that it killed nine (100%) of nine glioma 

specimens but none of the cultured meningiomas. Reovirus has 

potent activity against human malignant gliomas in vitro, in vivo, and ex 

vivo. Oncolysis with reovirus may be a potentially 

useful treatment for a broad range of human cancers. 
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AB Methods for treating proliferative disorders, by administering 

reovirus to a Ras -mediated proliferative disorder, are disclosed. 
The reovirus is administered so that it ultimately directly 
contacts ras-mediated proliferating cells. Proliferative disorders 
include but are not limited to neoplasms. Human reovirus, 
non-human mammalian reovirus, and/or avian reovirus 
can be used. If the reovirus is human reovirus, 

serotype 1 (e.g., strain Lang), serotype 2 (e.g., strain Jones), serotype 
3 (e.g., strain Dearing or strain Abney) , as well as other serotypes or 
strains of reovirus can be used. Combinations of more than one 
type and/or strain of reovirus can be used, as can 

reovirus from different species of animal. Either solid neoplasms 
or hematopoietic neoplasms can be treated. 
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The molecular basis of viral oncolysis: 
usurpation of the Ras signaling pathway by 
reovirus 

Strong, James E . ; Coffey, Matthew C; Tang, Damu; 
Sabinin, Pauline; Lee, Patrick W. K. 
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University of Calgary Health Sciences Centre, Calgary, 
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EMBO Journal (1998), 17(12), 3351-3362 
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Journal 
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NIH-3T3 cells, which are resistant to reovirus infection, became 
susceptible when transformed with activated Sos or Ras. Restriction of 
reovirus proliferation in untransf ormed NIH-3T3 cells was not at 
the level of viral gene transcription, but rather at the level of viral 
protein synthesis. An anal, of cell lysates revealed that a 65 kDa 
protein was phosphorylated in untransf ormed NIH-3T3 cells, but only after 
infection with reovirus. This protein was not phosphorylated in 
infected or uninfected transformed cells. The 65 kDa protein was detd. to 
be the double- stranded RNA-activated protein kinase (PKR) , whose 
phosphorylation leads to translation inhibition. Inhibition of PKR 
phosphorylation by 2 -aminopurine, or deletion of the Pkr gene, led to 
drastic enhancement of reovirus protein synthesis in 

untransf ormed cells. The emerging picture is one in which early viral 
transcripts trigger PKR phosphorylation in untransf ormed cells, which in 
turn leads to inhibition of translation of viral genes; this 
phosphorylation event is blocked by an element (s) in the Ras pathway in 
the transformed cells, allowing viral protein synthesis to ensue. The 
usurpation of the Ras signaling pathway therefore constitutes the basis of 
reovirus oncolysis. 
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Introduction: Reo-virus type 3, Dearing (RV) is a double -stranded 
RNA-virus that is capable of selectively inducing apoptosis in tumor-cells 
depending on activated intracellular signaling-mechanism downstream of 
RAS1. The intention of this study was to investigate the sensitivity of a 
f luorescin-conjugated rabbit-AS in detecting infection and replication in 
sensitive and resistant cell-lines and the capability of RV to induce 
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apoptosis in AML cell-lines. Methods and cell-lines: U 937 (ATCC 1593.2) 
is a human monoblastoid-cell-line, K562 (ATCC CCL-243) is an 
undifferentiated myloid leukemia with erythroblastoid features. Daudi is 
a lymphoblastoid CD 2 0+ cell -line that has previously shown to be 
RV-resistant . All cell-lines were maintained in RPMI-1640/10% FCS without 
phenol-red. Prior to infection, cells were washed in cold medium and kept 
on ice to synchronize infection. RV was then added at 40 pfu/cell. Cells 
were cultured at 0 . 5xl06cell/ml and harvested at the given time-points. 
Polyclonal antiserum (AS) against RV from rabbit was protein-G purified 
and conjugated to Carboxyf luorescein succinimidyl ester (CSFE, Molecular 
Probes) . For RV-staining cells were fixed in 5% formaldehyde and 
permeabilised with 0.5% saponin/1% BSA. Stained cells were analysed on a 
Becton-Dickinson FACSCAN. To test the sensitivity of the assay, RV was 
titrated onto ice-cold K562 -cells in concentrations from 1-2000 pfu/cell. 
Cells were incubated for 10 ' and then fixed, stained and analysed as 
above. Apoptosis was measured by PE-conjugated Annexin V-binding 
(Becton-Dickinson, San Jose, Ca . ) and Caspase-8 activation (FAM-LETD-FMK, 
Intergen, Norcross, GA) . Coculture was performed with Daudi and K562 at 
ratios of 1:1 and 95:5, cells were analysed 24h post infection. 
Specificity was analysed through backgating on Daudi by CD20. Results: 
Sensitivity of the assay: A significant shift in fluorescence above 
control was seen starting at 10 pfu of RV, a linear increase in 
fluorescence was seen up to 2000 pfu of RV. Fluorescence for RV was 
detectable above background of cells infected with UV- inactivated RV in 
both cell-lines starting at 4h post infection and increased 67-fold in 
U937 and 48-fold in K562 by 24h post-infection. In co-culture of 
resistant and sensitive cells sensitive cells were clearly detectable by 
RV-stain alone. Both K 562 and U937 cell were sensitive to RV-induced 
apoptosis. In U 937 at 24h 62+-9% and at 48 99.2% of cells were 
apoptotic. In K562 at 24h 18.7+-5.7, at 48h 56.2+- and at 72h 98.88% of 
cells were apoptotic. Apoptosis in was accompagnied by Caspase-8 
expression. RV significantly inhibited proliferation of both cell lines 
compared to mock-infected controls or resistant cell-line controls 
(Daudi) . A decrease in proliferation was detectable after 12h in U 937 
(122% vs 135% in ctl . ) and at 24h in K 562. At the final timepoints with 
no viable cells left in the infected cell-population, total proliferation 
was decreased by 65% in U 937 and 79.4% in K562 as compared to 
mock-infected or UV-inactivated virus infected controls. Discussion: The 
AML cell-lines tested are highly susceptible to RV induced apoptosis in 
vitro. This f low-cytometric assay provides a rapid and sensitive method 
to detect RV in susceptible cells and distinguish sensitive from resistant 
cells. Further experiments in primary AML and animal models are pending. 
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AB Hematologic stem cell rescue after high-dose cytotoxic therapy is 
extensively used for the treatment of many hematopoietic and solid 
cancers. Gene marking studies suggest that occult tumor cells within the 
autograft may contribute to clinical relapse. To date purging of 



autografts contaminated with cancer cells has been unsuccessful. The 
selective oncolytic property of reovirus against myriad 

malignant histologies in in Vitro, in vivo, and ex vivo systems has been 
previously demonstrated. In the present study we have shown that 
reovirus can successfully purge cancer cells within autografts. 
Human monocytic and myeloma cell lines as well as enriched ex vivo 
lymphoma, myeloma, and Waldenstrom macroglobulinemia patient tumor 
specimens were used in in experimental purging model. Viability of the 
cell lines or purified ex vivo tumor cells of diffuse, large B-cell 
lymphoma, chronic lymphocytic leukemia, Waldenstrom macroglobulinemia, and 
small lymphocytic lymphoma was significantly reduced after 
reovirus treatment. Further, (35S) -methionine labeling and sodium 
dodecyl sulf ate-polyacrylamide gel electrophoresis (SDS-PAGE) of cellular 
proteins demonstrated reovirus protein synthesis and disruption 
of host cell protein synthesis as early as 24 hours. Admixtures of 
apheresis product with the above-mentioned tumor cells and cell lines 
treated with reovirus showed complete purging of disease. In 
contrast, reovirus purging of enriched ex vivo multiple myeloma, 
Burkitt lymphoma, and follicular lymphoma was incomplete. The oncolytic 
action of reovirus did not affect CD34 + stem cells or their 
long-term colony- forming assays even after granulocyte colony- stimulating 
factor (G-CSF) stimulation. Our results indicate the ex vivo use of an 
unattenuated oncolytic virus as an attractive purging strategy for 
autologous stem cell transplantations. 
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AB Medulloblastoma (MB) , the most common pediatric brain tumor, is a highly 
malignant disease with a 5 -year survival rate of only 60%. Tumor cells 
invade surrounding tissue and disseminate through cerebral spinal fluid, 
making treatment difficult. Human reovirus type 3 exploits an 
activated Ras pathway in tumor cells to support productive infection as an 
oncolytic virus. Here, we examined the ability of human reovirus 
to kill MB cells lines and surgical specimens in vitro and inhibit tumor 
growth/metastases in vivo. Most human MB cell lines tested (five of seven 
= 71.4%), two MB cell lines derived from spontaneously arising tumors in 
Patched-1+/- mice (two of two = 100%) and three MB primary cultures 
derived from surgical specimens, were susceptible to reovirus 
infection. Reovirus was internalized and transcribed in both 
susceptible and resistant cell lines. However, viral protein synthesis 
was restricted to cell lines with higher levels of activated Ras, 
suggesting that Ras plays a critical role in reovirus 
oncolysis in MB. Using an in vivo Daoy orthotopic animal model, 
we found that a single i.t. injection of reovirus dramatically 
prolonged survival compared with controls (160 versus 70 days, 
respectively; P = 0.0003). Repeating this experiment with GFP-labeled 



Daoy cells and multiple i.t. administrations of reovirus, we 
again found prolonged survival and a dramatic reduction in spinal and 
leptomeningeal metastases (66.7% in control injections versus 0.0% in the 
live virus group) . These data suggest that this oncolytic virus may be a 
potentially effective novel therapy against human MB. Its ability to 
reduce metastases to the spinal cord could allow a reduction in the 
dose/ field of total neuroaxis cerebral -spinal radiotherapy currently used 
to treat/prevent cerebral spinal fluid dissemination. 



L15 ANSWER 16 OF 32 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



2003 :291259 BIOSIS 
PREV200300291259 

Selective reovirus killing of bladder cancer in a 
co-culture spheroid model. 

Kilani, Ruhangiz T.; Tamimi , Yahya; Hanel, Erich G. ; Wong, 
Kevin K. ; Karmali, Shahzeer; Lee, Patrick W. K. ; Moore, 
Ronald B. [Reprint Author] 

Department of Surgery, University of Alberta, 2D2 . 17 Walter 
Mackenzie Health Sciences Center, Edmonton, AB, T6G 2R7, 
Canada 

ronald . moore@cancerboard . ab . ca 

Virus Research, (May 2003) Vol. 93, No. 1, pp.~ 1-12. print. 
CODEN: VIREDF. ISSN: 0168-1702. 
Article 
English 

Entered STN: 19 Jun 2 003 
Last Updated on STN: 19 Jun 2 003 
Up to 50% of the transitional cell carcinomas (TCC) express an activated 
EGF pathway involving MAP/MEK and RAF kinase thus providing a novel means 
to selectively eliminate transformed cells expressing such proteins. This 
EGF pathway expression phenotype was also confirmed in our MGH-U3 and room 
temperature-112 human TCC cell lines, which makes them a suitable model 
target for the reovirus oncolysis . We report here on 

an in vitro assay of co-culture spheroids using either human or rat TCC 
cells with their corresponding fibroblasts to examine the potential of 
viral selective lysis for TCC. Reovirus, a respiratory enteric 
orphan virus, which mammals are exposed to early in life, was used in this 
study. Selective killing of transformed versus normal cells was assayed 
by time-lapse photography, vital dye staining, immunohistochemistry , and 
MTT assay. In this in vitro bladder cancer model, reovirus 
selectively destroyed the transformed cells by lysis or induction of 
apoptosis. Based on these findings we have initiated an in vivo 
pre-clinical study on intravesical administration of reovirus in 
an animal model to further explore the effect of reovirus 
-mediated oncolysis of TCC. 
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AB In spite of significant advances in the understanding of molecular 

processes in tumor biology that have led to the development of oncologic 
therapeutic strategies, the prognosis for several types of tumors (such as 
brain, pancreas, or hepatic malignancies) remains dismal. Without 
question, a strong need exists for continued investigations in new agents 
and new therapeutic regimens. The realization that several genes used by 
viruses in their lytic life cycle interact and/or complement the function 
of genes employed by cells in cellular events linked to cell cycle 
progression, apoptosis, and/or metabolism immediately suggests the 
development of treatment strategies wherein viral mutants could be 
employed as selective anticancer agents. Such viruses (designated as 
oncolytic viruses) can selectively grow in tumor cells, produce viral 
progeny in those cells, lyse them and release this progeny that can then 
infect additional cells in the tumor mass. A theoretical advantage of 
oncolytic viruses (OV) is that their numbers should augment within the 
tumor mass, a property that is lacking with drugs or radiation treatments. 
Additionally, Ovs 1 mode of tumor killing differs from standard anticancer 
agents, providing the possibility for synergistic interactions in 
multimodal tumor therapies. In this review, we will describe the 
development of OVs and briefly review the life cycle of their wild-type 
(wt) counterparts. We will also summarize published results from OV 
clinical trials and attempt to provide a perspective on research in this 
area . 

L15 ANSWER 18 OF 32 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
ACCESSION NUMBER: 2003:99636 BIOSIS 
DOCUMENT NUMBER: PREV200300099636 

TITLE: Novel approaches to cancer therapy using oncolytic viruses. 

AUTHOR(S): Stanziale, S. F.; Fong, Y. [Reprint Author] 

CORPORATE SOURCE: Department of Surgery, Hepatobiliary Division, Memorial 

Sloan-Kettering Cancer Center, 1275 York Avenue, New York, 

NY, 10021, USA 

f ongy@mskcc . org 

SOURCE: Current Molecular Medicine (Hilversum) , (February 2003) 

Vol. 3, No. 1, pp. 61-71. print. 

ISSN: 1566-5240 (ISSN print) . 
DOCUMENT TYPE: Article 

General Review; (Literature Review) 
LANGUAGE : Engl i sh 

ENTRY DATE: Entered STN: 12 Feb 2 003 

Last Updated on STN: 12 Feb 2003 

L15 ANSWER 19 OF 32 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
ACCESSION NUMBER: 2002:395709 BIOSIS 
DOCUMENT NUMBER: PREV2002 003 95709 

TITLE: The molecular basis of Ras-dependent reovirus 

oncolysis . 

AUTHOR (S): Norman, Kara L. [Reprint author]; Yang, An-Dao [Reprint 

author] ,- Hirasawa, Kensuke [Reprint author] ; Lee, Patrick 
W. K. [Reprint author] 

CORPORATE SOURCE: University of Calgary, Calgary, AB, Canada 

SOURCE: Proceedings of the American Association for Cancer Research 

Annual Meeting, (March, 2002) Vol. 43, pp. 664. print. 
Meeting Info. : 93rd Annual Meeting of the American 
Association for Cancer Research. San Francisco, California, 
USA. April 06-10, 2002. 
ISSN: 0197-016X. 

DOCUMENT TYPE: Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

LANGUAGE : Eng 1 i s h 

ENTRY DATE: Entered STN: 24 Jul 2002 

Last Updated on STN: 24 Jul 2002 

L15 ANSWER 2 0 OF 32 BIOSIS COPYRIGHT 2004 BIOLOGICAL ABSTRACTS INC. on STN 
ACCESSION NUMBER: 2002:241645 BIOSIS 



DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 



CORPORATE SOURCE: 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



PREV200200241645 

Reovirus oncolysis of human breast 
cancer . 

Norman, Kara L.; Coffey, Matthew C. ; Hirasawa, Kensuke; 
Demetrick, Douglas J.; Nishikawa, Sandra G. ; DiFrancesco, 
Lisa M. ; Strong, James E.; Lee, Patrick W. K. [Reprint 
author] 

Department of Microbiology and Infectious Diseases, 
University of Calgary Health Sciences Centre, Room B855, 
Calgary, AB, T2N 4N1, Canada 
plee@ucalgary . ca 

SOURCE: Human Gene Therapy, (March 20, 2002) Vol. 13, No. 5, pp. 

641-652. print. 
ISSN: 1043-0342. 
Article 
English 

Entered STN : 17 Apr 2002 
Last Updated on STN: 17 Apr 2 0 02 
We have previously shown that human reovirus replication is 
restricted to cells with an activated Ras pathway, and that 
reovirus could be used as an effective oncolytic agent against 
human glioblastoma xenografts. This study examines in more detail the 
feasibility of reovirus as a therapeutic for breast cancer, a 
subset of cancer in which direct activating mutations in the ras 
proto -oncogene are rare, and yet where unregulated stimulation of Ras 
signaling pathways is important in the pathogenesis of the disease. We 
demonstrate herein the efficient lysis of breast tumor-derived cell lines 
by the virus, whereas normal breast cells resist infection in vitro. In 
vivo studies of reovirus breast cancer therapy reveal that viral 
administration could cause tumor regression in an MDA-MB-43 5S mammary fat 
pad model in severe combined immunodef icient mice. Reovirus 
could also effect regression of tumors remote from the injection site in 
an MDA-MB-468 bilateral tumor model, raising the possibility of systemic 
therapy of breast cancer by the oncolytic agent". Finally, the ability of 
reovirus to act against primary breast tumor samples not 
propagated as cell lines was evaluated; we found that reovirus 
could indeed replicate in ex vivo surgical specimens. Overall, 
reovirus shows promise as a potential breast cancer therapeutic. 
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Background: Reovirus is a naturally occurring oncolytic virus 
that usurps activated Ras- signaling pathways of tumor cells for its 
replication. Ras pathways are activated in most malignant gliomas via 
upstream signaling by receptor tyrosine kinases. The purpose of this 
study was to determine the effectiveness of reovirus as an 
experimental treatment for malignant gliomas. Methods: We investigated 
whether reovirus would infect and lyse human glioma cell lines 
in vitro. We also tested the effect of injecting live reovirus 
in vivo on human gliomas grown subcutaneous ly or orthotopically (i.e., 
intracerebrally) in mice. Finally, reovirus was tested ex vivo 
against low-passage cell lines derived from human glioma specimens. All P 
values were two-sided. Results: Reovirus killed 20 (83%) of 24 
established malignant glioma cell lines tested. It caused a dramatic and 
often complete tumor regression in vivo in two subcutaneous (P=.0002 for 
both U251N and U87) and in two intracerebral (P=.0004 for U251N and 
P=.0009 for U87) human malignant glioma mouse models. As expected, 
serious toxic effects were found in these severely immunocompromised 
hosts. In a less immunocompromised mouse model, a single intratumoral 
inoculation of live reovirus led to a dramatic prolongation of 
survival (compared with control mice treated with dead virus; log-rank 
test, P<.0001 for both U251N and U87 cell lines). The animals treated 
with live virus also appeared to be healthier and gained body weight 
(P=.0001). We then tested the ability of reovirus to infect and 
kill primary cultures of brain tumors removed from patients and found that 
it killed nine (100%) of nine glioma specimens but none of the cultured 
meningiomas. Conclusions: Reovirus has potent activity against 
human malignant gliomas in vitro, in vivo, and ex vivo. Oncolysis 
with reovirus may be a potentially useful treatment for a broad 
range of human cancers . 
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which are resistant to reovirus infection, became 
susceptible when transformed with activated Sos or Ras . Restriction of 
reovirus proliferation in untransf ormed NIH-3T3 cells was not at 
the level of viral gene transcription, but rather at the level of viral 
protein synthesis. An analysis of cell lysates revealed that a 65 kDa 
protein was phosphorylated in untransf ormed NIH-3T3 cells, but only after 
infection with reovirus. This protein was not phosphorylated in 
infected or uninfected transformed cells. The 65 kDa protein was 
determined to be the double -stranded RNA-activated protein kinase (PKR) , 
whose phosphorylation leads to translation inhibition. Inhibition of PKR 
phosphorylation by 2 -aminopurine , or deletion of the Pkr gene, led to 
drastic enhancement of reovirus protein synthesis in 

untransf ormed cells. The emerging picture is one in which early viral 
transcripts trigger PKR phosphorylation in untransf ormed cells, which in 
turn leads to inhibition of translation of viral genes; this 
phosphorylation event is blocked by an element (s) in the Ras pathway in 
the transformed cells, allowing viral protein synthesis to ensue. The 
usurpation of the Ras signaling pathway therefore constitutes the basis of 
reovirus oncolysis. 
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AB We have previously shown that human reovirus replication is 
restricted to cells with an activated Ras pathway, and that 
reovirus could be used as an effective oncolytic agent against 
human glioblastoma xenografts. This study examines in more detail the 
feasibility of reovirus as a therapeutic for breast cancer, a 
subset of cancer in which direct activating mutations in the ras 
proto -oncogene are rare, and yet where unregulated stimulation of Ras 
signaling pathways is important in the pathogenesis of the disease. We 
demonstrate herein the efficient lysis of breast tumor-derived cell lines 
by the virus, whereas normal breast cells resist infection in vitro. In 
vivo studies of reovirus breast cancer therapy reveal that viral 
administration could cause tumor regression in an MDA-MB-435S mammary fat 
pad model in severe combined immunodef icient mice. Reovirus 
could also effect regression of tumors remote from the injection site in 
an MDA-MB-468 bilateral tumor model, raising the possibility of systemic 
therapy of breast cancer by the oncolytic agent. Finally, the ability of 
reovirus to act against primary breast tumor samples not 
propagated as cell lines was evaluated; we found that reovirus 
could indeed replicate in ex vivo surgical specimens. Overall, 
reovirus shows promise as a potential breast cancer therapeutic. 
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AB The concept of using replicating viruses as anticancer agents is not a new 
one, but the ability to genetically modify these viruses into increasingly 
potent and tumor-specific vectors is a recent phenomenon. As more is 
learned about the functions of viral gene products in controlling the 
mammalian cell cycle and in disabling cellular defense mechanisms, 
specific viral functions can be augmented or eliminated to enhance 
antineoplastic efficacy. In this article, general mechanisms by which 
oncolytic viruses achieve their antitumor efficacy and specificity are 
reviewed. The paradoxical roles of the immune response are addressed with 
respect to oncolytic viral therapy, as it, on one hand, impedes the spread 
of viral infection, and on the other, augments tumor cell destruction 
through the recruitment of T cells "vaccinated" against tumor antigens. 
The most commonly used oncolytic viruses are each reviewed in turn, 
including adenoviruses, herpes simplex viruses, vaccinia viruses, 
reoviruses, and Newcastle disease viruses. Special attention is 
focused on the unique biology of each of these viruses as well as the 
status of several of these mutants in clinical trials. 
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Strong J E; Coffey M C; Tang D; Sabinin P; Lee P W 
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NIH-3T3 cells, which are resistant to reovirus infection, became 
susceptible when transformed with activated Sos or Ras. Restriction of 
reovirus proliferation in untransf ormed NIH-3T3 cells was not at 
the level of viral gene transcription, but rather at the level of viral 
protein synthesis. An analysis of cell lysates revealed that a 65 kDa 
protein was phosphorylated in untransf ormed NIH-3T3 cells, but only after 
infection with reovirus. This protein was not phosphorylated in 
infected or uninfected transformed cells. The 65 kDa protein was 
determined to be the double- stranded RNA-activated protein kinase (PKR) , 
whose phosphorylation leads to translation inhibition. Inhibition of PKR 
phosphorylation by 2 -aminopurine , or deletion of the Pkr gene, led to 
drastic enhancement of reovirus protein synthesis in 

untransf ormed cells. The emerging picture is one in which early viral 
transcripts trigger PKR phosphorylation in untransf ormed cells, which in 
turn leads to inhibition of translation of viral genes; this 
phosphorylation event is blocked by an element (s) in the Ras pathway in 
the transformed cells, allowing viral protein synthesis to ensue. The 
usurpation of the Ras signaling pathway therefore constitutes the basis of 
reovirus oncolysis. 
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AB The present invention pertains to methods for preventing reovirus 

recognition in the treatment of cellular proliferative disorders, and 
particularly ras-mediated cellular proliferative disorders, in mammals. 
The method comprises suppressing or otherwise inhibiting the immune system 
of the mammal and, concurrently or subsequently, administering to the 
proliferating cells an effective amount of one or more reoviruses 
under conditions which result in substantial lysis of the proliferating 
cells. The methods may include the selective removal of immune 
constituents that may interfere with the systemic delivery of the virus; 
preventing reovirus recognition by the host immune system; and 
removal of the virus from an immune suppressed or immune incompetent host 
following treatment with reovirus. Alternatively, 
reovirus may be administered to a mammal with a diminished immune 
response system under conditions which result in substantial lysis of the 
proliferating cells. 
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AB Reovirus type 3 is a double -stranded RNA virus that is a potent 

inducer of murine natural killer (NK) cell cytotoxicity, most likely as a 
result of virus -induced interferon production We determined that reovirus 
was an effective inducer of high levels of NK cytotoxicity. A single 
injection of cyclosporine (CS) , administered concurrently with 
reovirus or delayed until three days after injecting CS, 
significantly inhibited NK cytotoxicity. CS significantly suppressed 
reovirus -induced NK cytotoxicity when added directly to the 

chromium-release assay. We determined that CS inhibited the ability of murine 

spleen cells to form conjugates with YAC-1 tumor target cells. Finally, 

CS was shown to directly inhibit reovirus replication in vitro. 

Our results demonstrate that CS is an effective inhibitor of 

reovirus -induced NK cytotoxicity and suggest that inhibition 

occurs through multiple mechanisms including direct effects on the NK 

cells and direct inhibition of virus replication. 
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AB The present invention provides a method of diagnosing neoplasms having a 

particular phenotype by using oncolytic viruses that selectively replicate 
in neoplasms having the particular phenotype. For example, 
reovirus does not replicate in normal cells. However, 
reovirus selectively replicate in cells with an activated ras 
pathway, which leads to death of these cells. Therefore, a cell which 
becomes neoplastic due to, at least in part, elevated ras pathway 
activities can be diagnosed by its susceptibility to reovirus 
replication. This invention can further be applied, using other oncolytic 
viruses, to the diagnosis and/or treatment of other tumors, such 
as interf eron-sensitive tumors, p53 -deficient tumors and 
Rb-deficient tumors. Kits useful in the diagnosis or treatment 
disclosed herein are also provided. 
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PRIORITY APPLN. INFO.: US 2000-214014P P 20000626 

WO 2001-US41121 W 20010626 
AB The subject invention relates to viruses that are able to purge (reduce or 
eliminate) undesirable cells in a mixture of cells. Undesirable cells can 
include neoplastic cells, cells mediating graft-vs. host diseases, and 
autoimmune cells. The subject invention also relates to the purging of 
undesirable cells from bone marrow or peripheral blood cell harvests in 
the treatment of mammals including cancer patients, 

transplant recipients, and patients with autoimmune disease. Vesicular 
stomatitis virus (VSV) Indiana serotype showed selective destruction of 
leukemic cells in a mixed population of normal marrow containing leukemic 
0CI/AML3 cells. 
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The current applications of radioimmunoassay (RIA) for the quantitative 
study of viruses and anticancer drugs are reviewed. RIA is being used to 
study quiescent viral infections, reoviruses, the activity of 
interferon in virus -bearing hosts, the presence of interferon in cells, 
Type C viruses, protein matrices, and the LD5 0 of anticancer drugs on host 
cells and microorganisms. Anticancer drugs are studied with RIA based on 
the production of antibodies with the anticancer drugs acting as haptens. 
The haptens that were studied included melphalan, methotrexate, 
1- (5-O-succinyl-beta-D-arabinofurasyl) cytosine (ara-C) , NaI04 acidified 
5-f luorodeoxyuridine, adriamycin, bleomycin, N-deacetylthiocolchicine , and 
vinblastine. The studies were performed with hapten-associated antigens in 
Freund's complete adjuvant or Marcol 52/Arlacel (9.1) -BCGT-Tween 80 
injected into rabbits, goats, or monkeys. The conditions of pH, 
temperature, and other variables influencing the radioimmunoassays of the 
various anticancer drugs are described. The limits of drug determination 
with RIA depended on the method of fractionation and ranged from 0.02-0.2 
nanog/tube for ara-C to 1-100 nanog/ tube for colchicine. (78 Refs) 
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AB Synchronized HeLa cells, primed for entry into the synthesis phase by 
amethopterin, were prevented from initiating DNA synthesis 9 h after 
infection with reovirus type 3. However, nuclei isolated from 
synchronized cells infected with reovirus for 9 or 16 h 
demonstrated a restored ability to synthesize DNA. The addition of 
enucleated cytoplasmic extracts from infected or uninfected cells did not 
affect this restored capacity for synthesis. The addition of 
ribonucleotide triphosphates to nuclei isolated from infected cells 
stimulated additional DNA synthesis, suggesting that these nuclei were 
competent to initiate new rounds of DNA replication. Permeabilization of 
infected cells did not restore the ability of these cells to synthesize 
DNA. Nucleoids isolated from intact or permeabilized cells, infected for 9 
or 16 h displayed an increased rate of sedimentation when compared with 
nucleoids isolated from uninfected cells. Nucleoids isolated from the 
nuclei of infected cells demonstrated a rate of sedimentation similar to 
that of nucleoids isolated from the nuclei of uninfected cells. The 
inhibition of initiation of cellular DNA synthesis by reovirus 
type 3 appears not to have been due to a permanent alteration of the 
replication complex, but this inhibition could be reversed by the removal 
of that complex from factors unique to the structural or metabolic 
integrity of the infected cell. 
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AB The present invention relates to a method of increasing the sensitivity of 
neoplastic cells to chemotherapeutic agents by using reovirus, a 
method of treating proliferative disorders with reovirus and 
chemotherapeutic agents, and a method for preventing a neoplasm from 
developing drug resistance to chemotherapeutic agents. 



